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CLAIMS 



[Claim(s)] 

1. Base station (101, drawing 4 ). 

pass a control channel (C) and a traffic channel (105) — a subscriber station (102, 103, drawin g 5) which 
communicates with this base station. 

It is the method provided with the above, it assigns for control channel use of a traffic channel (206) so that 
operation of a control channel may be dramatically distributed to many channels, It points to a channel 
assigned for control channel use to a subscriber station (102, 103) (607, 623, 653), and — . in an assigned 
control channel — dispersive — operation of a control channel — performing (608, 624, 634, 644, 654) — it 
had a stage to say 

2. Method according to claim 1 which above-mentioned assignment of traffic channel (206) for control 
channel use answers detection (602, 610) of interference in control channel of system, and is performed. 

3. Method according to claim 1 which above-mentioned assignment of traffic channel (206) for control 
channel use answers additional necessity (609) of receiving control channel detected in wireless system, and 
is performed. 

4; It is an unassigned channel (206) so that it may distribute temporarily between channels to which control 
channel operation was assigned by what (607) a control channel quota message ( drawing 3 ) is transmitted to 
a subscriber station for through a base station. 

** — it is dispersively assigned to a subscriber station and the above-mentioned control channel quota 
message, Dispersively discernment of an assigned channel an implication and the above-mentioned subscriber 
station. Receive the above-mentioned control message and discernment of the assigned above-mentioned 
channel is dispersively memorized in those memories (504) (803), A method according to claim 1, 2, or 3 of 
performing control channel operation (608) in a control channel to which the above-mentioned subscriber 
station and a base station were assigned dispersively. 

5. The above-mentioned control channel quota message ( drawing 3 ), A method according to claim 4 of 
including information which shows when a control channel assigned dispersively becomes control channel use 
(352, 353), and switching to an assigned channel origin the above-mentioned subscriber station answers 
information included in this message. 

6. Method according to claim 4 or 5 scanned so that it may confirm whether channel which should be 
assigned includes interference before above-mentioned channel is assigned dispersively. 

7. When it does not have a number with a sufficient system of unassigned channels (605), a traffic interruption 
message ( drawing 7 ) should pass a base station — it being transmitted and, it orders so that a desired 
subscriber station (102, 103) may interrupt a signal on a predetermined channel temporarily — the above- 
mentioned subscriber station, To a signal on the above-mentioned channel, interruption and the above- 
mentioned system, Present use with the above-mentioned channel, and they are assigned to a subscriber 
station dispersively because of control channel use, Control channel operation is made to be distributed 
among all the channels canceled by what (607) a control channel quota message ( drawing 3 ) transmitted to a 
subscriber station for through a base station for control channel use temporarily, The above-mentioned 
control channel quota message discernment of a channel assigned dispersively an implication and the above- 
mentioned subscriber station (102, 103), the above-mentioned control channel quota message is received 
(802), and discernment of a channel which was assigned as for the account of the upper is dispersively 
memorized in those memories (504) (803) — the above-mentioned subscriber station and a base station 
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(101), A method according to any one of claims 1 to 6 of performing control channel operation (608, 810) on a 
channel assigned dispersively. 

A method comprising according to claim 4, 5, or 7: 

8. Discernment of channel which above-mentioned control channel quota message ( drawing 3 ) is assigned 
dispersively, and is used as temporary random access channel. 

Discernment (351) of a channel with which it is dispersively assigned and a subscriber station (102, 103) hears 
transmission from a base station temporarily through it. 

9. A temporary control channel is arbitrarily assigned based on information known by both a base station (101) 
and subscriber station (102, 103), A way according to claim 1, 2, 3, 5, 6, 7, or 8 both a system and a 
subscriber station will know discernment (351) of a temporary channel assigned to each of a subscriber 
station. 

10. A way according to claim 9 the above-mentioned information known by both a base station (101) and 
subscriber station is a part of subscriber's humber of a subscriber station, or subscriber's number. 

1 1. A way according to claim 9 the above-mentioned information known by both a base station (101) and 
subscriber station is a part of discernment of a group of a group call of a subscriber station, or discernment. 

12. A way according to claim 9 the above-mentioned information known by both a base station (101) and 
subscriber station (102, 103) is a part of number of a random access group of a subscriber station, or number. 

13. A control channel [-like at the time of top Norikazu ], a list (351) of potential temporary control channels 
being transmitted to a subscriber station (102, 103) from the above-mentioned base station (101), and. A 
method according to claim 1, 2, 3, 4, 5, 7, 8, 9, 10, 1 1, or 12 arbitrarily assigned so that a subscriber station 
may choose one or more temporary control channels from the above-mentioned list arbitrarily because of use 
of these selves. 

14. When further many channels are canceled in a system (651), A system by what (653) a control channel 
quota message ( drawing 3 ) which tells a subscriber station about discernment of a new channel is transmitted 
for. A way according to any one of claims 1 to 13 a control channel assigns a new control channel to a 
subscriber station already assigned (652). 

15. A system transmits a control channel quota message ( drawing 3 ) to a subscriber station (663, 673), It is 
the usual state (661, 671) by these subscriber stations' answering the above-mentioned message in an 
assigned channel, and beginning to perform control channel operation (664, 674). 

A method according to any one of claims 1 to 14 of passing and returning. 

1 6. A memory means (504). 
A transceiver (501). 

A controller (503) for controlling operation of a subscriber station. 

It is the subscriber station provided with the above, The above-mentioned memory means (504), A base 
station (101, drawing 4 ) by a subscriber station relevant to a channel which performs control channel 
operation (608, 624, 634, 644, 654) with a subscriber station (102, 103). information included in a received 
control channel quota message ( drawing 3 ) is memorized — being constituted like (803) — and — . The 
above-mentioned subscriber station ( drawing 5 ), It had a means (509) by which a transceiver (501) of the 
above-mentioned subscriber station was made to perform control channel operation in one or more channels 
(351) directed by the above-mentioned control channel quota message ( drawing 3) . 

17. The subscriber station according to claim 16 provided with a means (510) which the above-mentioned 
subscriber station ( drawing 5 ) answers further a traffic interruption message ( drawing 7 ) received by the 
subscriber station, and interrupts a signal of a subscriber station temporarily. 

It sets to a base station ( drawing 4 ) characterized by comprising the following, The above-mentioned base 
station, This base station. (101) A subscriber station. A control channel quota message ( drawing 3 ) which 
directs discernment of a control channel by which a place which performs control channel operation (608, 
624, 634, 644, 654) with (102, 103) was distributed to a subscriber station (102, 103) is assembled, And a 
means (423) for transmitting the control channel quota message ( drawing 3 ) to a desired subscriber station 
(102, 103). 

18. A transceiver unit (410-417, Tx/Rx). 

A control unit (420) which controls a base station. 
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A having base station. 

1 9. The above-mentioned base station further Formation Perilla frutescens (L.) Britton var. crispa (Thunb.) 
Decne. of the traffic interruption message ( drawing 7 ) which a desired subscriber station is ordered so that a 
signal of a predetermined channel may be interrupted temporarily is carried out. The base station according to 
claim 1 8 provided with a means (425) for transmitting this traffic interruption message to a desired subscriber 
station (102. 103). 



[Translation done.] 
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[Detailed Description of the Invention] 

Field this invention of the method invention which assigns a channel in a wireless system relates to the 
method of assigning a channel in the wireless system provided with the base station and the subscriber 
station which communicates with this base station through control and a traffic channel. 
The typical feature of the explanation suitcase type radiotelephone system of the advanced technology is 
that there are often dramatically few radio channels assigned to such a wireless system as compared with the 
required number. Only 1 thru/or 4 radio channels can be typically used for one base station. These one is 
usually assigned to use of a control channel, and other things are traffic channels. In the area of a base 
station, when traffic density is high, he notices that the capacity of the control channel of a base station is 
too low easily at confusion time. This does not have sufficient control and traffic channel to the member who 
has emitted the demand, namely, becomes clear in that traffic congestion of traffic arises. Especially traffic 
congestion of traffic appears in the uplink channel of the control channel of a base station, namely, appears in 
the channel which a subscriber station tries in order to establish connection with a base station. In this 
control channel, a wireless telephone chooses the time of transmission by the principle of a certain kind of 
random access, setting in the uplink direction by the collision between signal messages in a publicly known 
random access method — predetermined [ of full capacity ] — comparatively probably it can be used 
successfully only ** and 30%. This shows that the uplink direction of a control channel often forms the 
bottleneck of a control channel. 

It is also known widely that interference will arise in a wireless system. Interference is produced when the 
wireless transmitter which operates, for example on the same frequency or the dramatically near mutually 
frequency interferes each other. For example, in a cellular wireless network, many base stations used the 
same radio channel, namely, these base stations are usually mutually separated, and each wireless station can 
communicate only on one base station and one frequency. However, under exceptional radio wave propagation 
conditions, it may reach to the receiver of a base station in which the signal from each wireless station made 
a mistake, therefore the usual wireless traffic of a base station and interference are caused. This brings a 
destructive result especially about operation of a control channel. It is because operation of the usual traffic 
channel of a wireless system is due to operation of the control channel. Corresponding to this, each wireless 
telephone, i.e., a subscriber station, may receive the signal from the base station which is usually outside the 
range. Interference with the traffic of the request by the radio signal transmitted on the wrong frequency 
does not have how to protect even if it uses the identifier which prevents only the response to the wrong 
impulse. 

The "channel" used in explanation of this invention shall refer to the single time slot of each single frequency 
or each single frequency, i.e., a single transmit direction. 

When the radio equipment operates for example, against the protocol used in a network like [ in the case of a 
defect in case radio equipment holds transmission continuously a little in the time slot of a control channel or 
a control channel ], a defect arises in a wireless system. The same interfering state arises also with the cross 
talk between thoroughly different wireless systems. Especially in a certain situation, it may interfere in 
operation of a wireless system intentionally by sending out an interference radio signal to a control channel. 
Movement or operation of the control channel of a fixed-wireless-access system can be made to interfere 
intentionally as follows at least. 

The usable perimeter wave number zone of a broadband is covered, and interference attains to the receiver 
of the control channel of a base station, namely, selectively or on the whole, the received frequency range of 



http://www4.ipdl.inpit.go.jp/cgi^ 2008/05/28 



JP.09-507624.A [DETAILED DESCRIPTION] 2/10 i> 

Pi 

a base station receives interference. 

The usable perimeter wave number zone of a broadband is covered, and interference attains to the receiver 
of the radio subscriber of movement or fixed attachment, namely, selectively or on the whole, the transmit 
frequency range of a base station receives interference. 

A narrow band is covered, and interference attains to the receiver of the control channel of a base station, 
namely, the received frequency of a base station receives interference. 

A narrow band is covered, and interference attains to the receiver of the radio subscriber of movement or 
fixed attachment, namely, the transmit frequency range of a base station receives interference. 
As known well, operation of a control channel and the signal in which it interferes are avoidable by changing 
the frequency of a control channel or changing only the time slot of a control channel in a certain case. 
Before the clock frequency of a control channel changes frequency, using the algorithm known by all the 
subscriber stations, it can be changed into all the listening radio equipment by directing new control channel 
frequency beforehand. Although much control frequency can also be simultaneously used in a system, it 
always is not economically desirable to use much frequency in a system with low capacity. 
It is that the fault of a publicly known control channel quota procedure is rigid. In such a system, even if 
channel capacity is not enough, it is necessary to use a specific channel as a control channel. Simultaneously, 
there is a hamper about the capacity by which one of the traffic channels is not needed for use of a traffic 
channel now. 

The problem accompanying a publicly known control channel change produced by interference or jamming of a 
control channel. When a single control channel is switched to a single new control channel, it is that the 
interference side of a control channel follows the change of this control channel, and begins to transmit an 
interference signal in a new control channel. As for the system, another problem accompanying publicly known 
solution does not have a wireless system and the capacity which the capacity of a suitcase wireless system 
is restricted especially remarkably, namely, assigns an unassigned channel to use of a control channel. 
Therefore, when a control channel is already switched to a new channel in use, for example, a traffic channel. 
The member who the traffic first transmitted through the traffic channel was made to finish, the telephone 
call was intercepted during ** and advance of the channel if it was and had participated in the 

telephone call has to perform a new connection establishment demand. This will apply load unnecessary for a 
system especially its control channel, and a connection establishment procedure, though natural. 
The purpose of gist this invention of an invention is to solve the above-mentioned problem of known art. 
The purpose of this invention is that other channels of an certain enable it to increase signal capacity in the 
situation of having excessive capacity, although the control channel of a base station is crowded. 
Another purpose of this invention is enabling it to operate a control channel, when interference arises in a 
control channel, or when the control channel received interference, and a system switches a control channel 
and a control channel receives interference again after that. The method by this invention aims at distributing 
operation of a control channel during interference so that one or more radio channels which received 
interference may not bar efficient use of a system. 

The control channel which received interference is switched and another purpose of this invention is to 
operate a control channel so that a telephone call may not be barred as much as possible during what kind of 
advance, either. 

This new method of assigning a channel in a wireless system, The traffic channel for control channel use is 
assigned so that operation of a control channel may be dramatically distributed to many channels, It is 
attained by the method of this invention characterized by the stage of pointing to the channel assigned for 
control channel use to a subscriber station, and performing operation of a control channel dispersively in the 
assigned control channel. 

This invention relates also to the subscriber station of the wireless system provided with the memory means, 
the transceiver, and the controller that controls operation of a subscriber station. 

The subscriber station of this invention, It is constituted so that the above-mentioned memory means may 
memorize the information included in the control channel quota message by which the base station was 
received by the subscriber station relevant to the channel which performs control channel operation with a 
subscriber station, And the above-mentioned subscriber station was further provided with a means by which 
the transceiver of a subscriber station is made to perform control channel operation in one or more channels 
directed by the control channel quota message. 

This invention relates also to the base station provided with the transceiver unit and the control unit which 
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controls a base station. The base station of this invention assembles the control channel quota message 
which directs discernment of the control channel by which the place where a base station performs control 
channel operation with a subscriber station was distributed to a subscriber station. And it had further the 
means for transmitting the control channel quota message to a desired subscriber station. 
The control channel of the base station which receives the influence of interference of the base station or 
wireless system with which this invention was crowded is temporarily distributed by many channels, It is 
based on the view of keeping one or more radio channels which were crowded, or include interference or are 
influenced by interference from barring efficient use of a wireless system. 

The effect of this kind that assigns the member of the channel of a wireless system and a wireless system 
and a wireless system of method is solving the problem relevant to a publicly known system. 
The method by this invention enables it to increase signal capacity so that a wireless telephone can begin to 
transmit a signal to a traffic channel predetermined [ in the time period which is a basis of control of a 
wireless system ]. 

According to the method of this invention, it can be increased by the capacity of the control channel of a 
base station by using other capacity temporarily [ traffic channel ], using intact capacity. The extension of a 
control channel does not need to increase the total of a channel. 

The method of this invention enables it to use the resource of a wireless system by a balance state between 
traffic densities with a high subscriber station, without applying load to no control channel superfluously. 
Therefore, the radio capacity of a system is used still more efficiently. Simultaneously, the method of this 
invention carries out flattening of the peak load of a system. 

When interference produces another effect of this invention in the original control channel, Or a control 
channel receives interference and it is enabling it to operate a control channel in a wireless system by the 
method of this invention in a situation when a system switches a control channel and a control channel 
receives interference again after that 

This invention switches a control channel and the effect of enabling it to realize operation of a control 

channel also has it so that an on-going telephone call may not be barred as much as possible. 

Below brief explanation of the drawings explains this invention in detail with reference to an accompanying 

drawing. 

Drawing 1 is a figure showing the wireless system which can apply this invention. 

Drawing 2 is a figure showing assignment of the channel in a wireless system. 

Drawin g 3 is a figure showing the control channel quota message by this invention. 

D rawi ng 4 is a block diagram showing the base station by this invention. 

Pliajwing_5_is a block diagram showing the subscriber station by this invention. 

Drawing 6 A and 6B are the flowcharts showing operation of the base station by this invention. 

Drawing 7 is a figure showing the traffic interruption message by this invention. 

Drawing 8 is a flowchart showing operation in case the subscriber station by this invention is in a control 
channel. 

Drawing 9 is a flowchart showing operation in case the subscriber station by this invention is in a traffic 
channel. 

Detailed explanation this invention of a desirable embodiment relates to the control channel signal 
configuration object which gives a reliable signal, when influenced by the interference with an intentional 
control channel, or interference which is not intentional, or when a control channel becomes an overload. This 
invention relates an operation of interference which influences interference of a narrow-band, or a part of 
working range also to eliminating or decreasing. This kind of procedure is enough to protect a modernistic 
wireless system when transmission in which it interferes must be dramatically strengthened with the 
perimeter wave number range. 

Therefore, it is technically easy to position promptly the interference generating transmitter (one or more) 
which influences the perimeter wave number range. 

Of course, operation of the positioned interference source is promptly removable. 

The term of the "control channel" used by this invention, Point out a radio frequency, or point out a radio 
frequency and a time slot in a TDMA (Time Division Multiple Access) system, and a time slot. Operation of a 
system is controlled, a telephone call is established between a base station and a subscriber station, data and 
a short message are transmitted, and it is used for performing the base station change (roaming) performed 
by a subscriber station. 
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Drawing 1 shows the wireless system which can apply this invention. The typical wireless system which can 
apply this invention is provided with at least one base station 101, and one or more movement or the fixed- 
wireless-access stations 102 and 103, i.e., a subscriber station, as shown in drawing 1 . The wireless stations 
102 and 103 communicate mutually via a base station. Since the line connection with a fixed subscriber 
station, the switchboard of a mobile radio system, or other remote communication networks from a base 
station often exists. The wireless station can also communicate with the remote communication device 
located in the effective range of access of the base station which are not those base stations for exclusive 
use. 

Drawing 2 shows the frame structure of the channel of the wireless system in a traffic channel. This figure 
shows what divided one radio frequency into the time slot and by extension, the radio channel. Each radio 
frequency has the one or more time slots 201 , as shown in drawing 2 . Of course, the method and system of 
this invention can also be carried out in an FDMA system, and a radio frequency is not divided into a time slot 
in this case. In the example of drawing 2 , the one frame 202 comprises five time slots. The frame of a 
predetermined number (N) forms the multiframe 203. In addition to the usual frame, multiframe may have the 
special signal frame 204, and as illustrated, based on the signal demand to assume, it may be equal to the 
usual frame, or the length may be smaller than it, or may be large. The frame 204, i.e., frame number N, is one 
multiframe. This is assigned eternally because of the control channel use shown in the time slot in the 
character C. As for the frame number 2, a base station transmits this time slot in the direction of a down-link, 
including the time slot 205. The time slot corresponding to this time slot is the time slot 206 of the uplink 
direction. 

That is, a subscriber station transmits this time slot. 

According to this invention, these time-slot pairs 205 and 206 will be assigned for control channel use, even if 
it is already traffic channel use. In addition, the time slot 210 is used for a base station as a control channel 
of the direction of a down-link. The base station is assigning the time slots 21 1 and 212 in the uplink direction 
as an object for random access at the subscriber station for control channel use. 

In publicly known solution, the general control channel function is concentrated on one signal time slot which 
can be used for a wireless station based on the selected random access method, for example, 205 and 206C. 
In the example of drawing 2 , in the time domain, the frame 207 of each other transmitted by the frame 202 
transmitted by the base station and the wireless station is shifted, as shown in drawing 2 . Drawing 2 shows 
time segment t. It is clear that a subscriber station always transmits the frame structure and the air time of a 
base station and a subscriber station after a base station as compared with a time segment. Therefore, each 
wireless station can receive the signal frame 205, and can answer it after that at the time 206, for example. 
This enables it to use the single radio equipment which does not need to be transmitted and received 
simultaneously. Therefore, the radio equipment of half duplex can be used. Of course, double radio equipment 
can also be used. 

After an interfering state is detected, all, or a predetermined radio channel or time slot is used especially for a 
system as a control channel especially new for control channel operation, and a member enables it to use it 
such in the composition by this invention. Between interfering states, control channel operation is kept 
perfect or is distributed selectively. The same thing can also be told to a state in case control channel 
operation serves as an overload. 

Control channel operation can be divided into the two necessity of differing. On the other hand, in order to 
establish an incoming call, a system is tried, for example so that paging of the specific wireless station may be 
carried out. On the other hand, each wireless station tends to require the resource from a system, for 
example, in order to establish an appearance call. In the case of the 1 st, the system must know by which 
control channel the wireless station by which paging should be carried out will carry out signal transmission 
from a viewpoint of a system. In the case of the 2nd, it is not so important for a system whether it tries so 
that each wireless station may obtain a system resource through which control channel. 
Operation of the method by this invention, a base station, and a subscriber station can be divided into 
operational mode different a little [ two ] based on the control channel operation influenced by interference. 
In a situation in case reception of the control channel of a base station is influenced by interference, the 
operation by this invention is explained first. In this situation, usually the base station can detect interference 
easily, and the transmit frequency of itself can be used for it by the usual method, and it can direct a new 
two-way-type control channel or control time slot. In the efficient interference avoiding method, for example, 
the method by this invention, control channel operation is distributed so that a wireless station can use the 
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control channel time slot 204 of a TDMA system common at least as a random access time slot. The base 
station can increase control channel capacity some of intact radio channels or by all directing those portions 
as a control channel. If it puts in another way, it will be assigned for control channel use of an empty traffic 
channel. When assigned for control channel use of a channel, it can be investigated whether it is what scans a 
channel and does not have interference of the new channel which should be assigned. In order to obtain 
uniform distribution when it is thought that no channels are in use or, the base station can do what a part of 
usable traffic channel capacity "is stolen for", namely, can be temporarily re-assigned for control channel 
use. 

According to this invention, a base station can be re-assigned for control channel use of one or more the 
time slots or time-slot portions in traffic use. In the transmit direction from a base station to a subscriber 
station, The portion of a time slot which changes and needs the message name of a time slot for desired 
control channel message name, for example, control channel quota message name, is used for a base station, 
and it transmits the above-mentioned message. The subscriber station which receives traffic like a sound 
through the channel concerned detects that it does not have intention of this speech time slot from a 
message name. The subscriber station concerned and the subscriber station which is standing by the control 
channel signal on the traffic channel concerned detect that required means must be taken by decoding the 
contents of the message based on a message name. 

The base station can assign a time slot for the control channel use to the transmit direction from a 
subscriber station to a base station. When traffic like one speech of a subscriber station is transmitted now, It 
orders the subscriber station concerned and a base station gives the right of transmission to it at some of 
some of [ one or ] based on the control channel protocol to be used so that traffic may be first interrupted by 
transmitting a traffic interruption message. If a traffic interruption message is received, a subscriber station 
will suspend transmission. The canceled time slot or its part can be used for the subscriber station which 
stops at a channel, for example, and it can transmit a random access message. Drawing 7 shows one 
embodiment of a traffic interruption message. In the message shown in drawing 7 , traffic interruption and 
random access control are together put preferably so that control channel capacity may be used efficiently. 
In the composition by this invention, though natural, traffic interruption and random access control can also 
be carried out independently mutually. 

In a certain example, the control channel can transmit the random access algorithm data 355 to the radio 
equipment with which a control channel requires access in a control channel quota message for random 
access. Of course, the data relevant to random access control can be transmitted in a random access control 
message other than a control channel quota message. The control channel quota message transmitted by the 
base station contains the data of a permission radio channel and a time slot, and the parameter for controlling 
the trial of access of a different user. 

In the composition by this invention, the data of a control channel quota message or a random access control 
message is completed by the data in which it is shown which radio channel and time slot can be used as the 
radio channel concerned for random access. 

The probability of a collision to what tries random access in the usual case decreases by assigning the 
random access frame long enough as which each radio chooses one time slot at random typically as a trial of 
access. The trial of failure access is repeatable in the following frame or the effective cycle of the new 
control channel assigned after predetermined standby time. In the composition by this invention, a user is 
distributed between radio channels, therefore the length of an access frame can be made smaller than usual. 
A base station distributes a user between radio channels, for example based on a part of a subscriber's 
number, group number, random access group number specified as the subscriber station, or such a number. In 
a certain random access protocol, a random access group is used for random access control of a subscriber 
station, for example as a short description of a subscriber's number, a priority, etc. Therefore, many radio 
frequencies can be made to distribute control channel operation of a base station, and this may be performed 
irrespective of whether these frequency is traffic channel frequency or it is control channel frequency. A base 
station only re-assigns the capacity which exists for control channel use. 

A base station assigns a random access time slot, for example, a random access frame, from an intact 
channel of course mainly now. 

A time slot is re-assigned also from the radio channel which a base station is already using especially in the 
system which controls transmission of each radio by high accuracy called one time slot, namely, "it is stolen." 
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Actual random access control in the control channel established as mentioned above is performed by the 
control channel quota message transmitted to the traffic channel re-assigned for the original control channel 
concerned or control channel use by a system. As known well, a random access protocol includes the 
function to remove the random access time slot already assigned, after a control channel quota message or a 
random access control message is transmitted. The permission for transmitting a signal like a speech to a 
traffic channel in the composition by this invention. Also being able to cancel by transmitting a traffic 
interruption message, this enables it to also assign a random access time slot to the traffic channel currently 
used during traffic transmission. Drawing 3 is used for random access and traffic control, and shows the 
control channel quota message classification transmitted to a wireless station from a base station. 
In the situation of receiving interference, transmission of the control channel of a base station explains 
operation by this invention below. 

In this situation, a members radio equipment detects interference, when the control channel of sufficient 
quality is not found for example. When a failure a large number for example dramatically member paging trial 
occurs, a base station does not have a random access trial made by the member, or when there are few such 
trials substantially, it detects this situation. In the composition by this invention, some of intact traffic 
channels or all begin to be used for a base station as a control channel. Or especially when all the channels 
are in use, a base station enables it to use a common control channel time slot with all the members specific 
to a radio channel. In order to increase capacity or to acquire uniform distribution, a base station can be re- 
assigned for control channel use of a part of traffic carrying capacity. 

Control channel operation, especially existence of a distributed control channel. To radio equipment, it is 
directed by the control channel quota message like the above, and these messages. By [ which use a radio 
channel and a time slot at least ] permitting control channel operation, it is preferably transmitted by a 
system regularly if needed. Especially this control channel quota message directs which channel (one or 
more), i.e., which frequency, and which time slot what is tried in order to carry out paging of the wireless 
station is, in order that a system may establish a telephone call. In order that a system may not transmit a 
paging message in all the frequency assigned for control channel use, A control channel quota message 
includes the information from which a wireless station serves as the foundation when beginning to use 
predetermined radio frequency/channel (one or more) based on user-group classification or a subscriber's 
number, for example. The combination of the above-mentioned state is also considered and it explains in 
detail with reference to drawing 6 A and 6B. 

Drawing 3 shows the control channel quota message by this invention. The field 350 is an identification field 
for a control channel quota message. 

The field 351 is the field which defines the channel used as a new temporary control channel, i.e., a radio 
channel, and a logical channel. The field 352 directs the time slot of a new control channel. The field 353 
directs the effective cycle of a new control channel, i.e., the time period in which a subscriber station can 
communicate with a base station through the channel. It may be dramatically short, namely, this time period 
may be 1 /several seconds, or may be longer than it. An effective cycle may be repeated so that the time 
period permitted to a different channel, for example may not be overlapped substantially, and thereby, control 
channel operation of the channel with which a large number differ can also be used for each subscriber 
station. 

The field 354 identifies the member who starts communication through the channel, i.e., a certain frequency, 
which identified the user group, namely, was provided in the message, and/or a certain time slot. The field 355 
contains other parameters considered. 

Drawing 4 is a block diagram showing the typical base station by this invention. 

The base station is provided with the transceivers 410, 411, 412, 413, 414, 415, 416, and 417 of a large 
number which have the transmitter section Tx and the receiver classification Rx. Each of a transceiver aligns 
with a specific channel pair, and the transmitter Tx is aligned with specific downlink frequency, and the 
receiver Rx is aligned with the specific uplink frequency corresponding to the downlink frequency. The usual 
duplex operation interval may be between downlink frequency and uplink frequency, and or these intervals, It 
may be made to define the channel or radio frequency, and duplex operation interval which may be determined 
by other methods of a certain, for example, should be used by the dynamic assignment according to a demand 
of a base station. Of course, the wireless transmitter may operate by an analog or digital any. A transceiver is 
connected to the base station controller 420 by bus means 421 grade. The interference detection means 430 
is connected to the controller 420. A control channel quota message is assembled and a means 423 to 
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transmit, and a means 425 to assemble a traffic interruption message and to transmit are also connected to a 
controller. In the channel by which the interference detection means 430 is supported as for the base station 
of this invention, one [410 ], for example, the transceiver, of the control channel of a base station. For 
example, when interference like jamming is detected, it operates so that the controller 420 may be told about 
this interference. The interference detection means 430 may measure the load of a control channel, and may 
be provided with the feature which detects an overload. In interference or an overloaded state, the controller 
420 answers the interference detection means 430, and the means 423 which assembles the control channel 
quota message of a desired kind based on the command and command which were given by the controller is 
started. By this message, a controller is tried so that operation of a former control channel may be 
distributed, for example, the transceivers 412 and 416 maintain operation of a new temporary control channel. 
When a control channel quota message is assembled, that message is sent to one of the transceivers through 
the bus means 421, and this transceiver. The assembled control channel quota message is transmitted to the 
channel of a request at desired time, for example, the old control channel currently supported by the 
transceiver 410. When a base station is vacant and it does not have transceiver capacity, i.e., channel 
capacity, When interference arises to a system, the controller 420 emits a command to a means 425 to 
assemble a traffic interruption message and to transmit, and it orders it it so that a traffic interruption 
message may be assembled and it may transmit. The means 425 performs the above-mentioned 
measurement, and transmits the message assembled as mentioned above to one of the transceiver units, and 
a message is sent to a subscriber station. 

Drawing 5 is a block diagram showing the subscriber station by this invention. This figure shows the 
composition of the wireless telephone used by the typical subscriber station, i.e., a member. The function of 
the transceiver (TX/RX) 501 is making it adapted for the radio channel which is used in each specification. A 
radio channel is the traffic channel or control channel of a base station of a wireless system. The transceiver 
501 has a related antenna. 

The function of the controller 503 is controlling operation of a subscriber station. The controller 503 is 
connected to transceiver TX/RX by the bus means 505. The channel used by a transceiver is determined by 
the controller 503, namely, the transceiver 501 is aligned, the channel, i.e., the radio frequency, which were 
determined by the controller 503. The transceiver 501 is switched to one under the controller 503. The 
controller 503 receives signal messages by the transceiver 501, and transmits. 

The controller 503 has the related memory means 504 containing eternal data and variable data. Eternal data 
contains the exclusive subscriber's number of a subscriber station, the number of the group to whom a 
subscriber station belongs, and the radio channel belonging to a system, for example. Variable data include the 
instant state of subscriber stations, such as hibernation, a telephone call establishment state, and a speech 
state, and the information which directs the channel with which the station aligned, for example, for example. 
The memory means 504 of the subscriber station by this invention is constituted so that the data about the 
channel with which a base station transmits a control channel signal may be memorized, and this data is 
contained in the control channel quota message received by a subscriber station. This memory means is 
constituted also so that the data contained in the traffic interruption message ( drawing 7 ) received by a 
subscriber station may be memorized. 

The base station and control channel signal on the channel with which the subscriber station shown in 
drawing 5 was further directed by the control channel quota message which received 
In order to exchange, it has a means 509 to align the transceiver 501 of a subscriber station. 
The subscriber station shown in drawing 5 answered further the traffic interruption message (7) received by 
the subscriber station, and is provided with the means 510 which interrupts temporarily the signal of the 
subscriber station on the channel directed by the traffic interruption message. Although both above- 
mentioned means (509 and 510) can be arranged for the controller 503 of a radio unit, they may be arranged 
anywhere in a radio unit. 

The subscriber station shown in drawing 5 is provided also with a means 520 to answer further the control 
channel quota message transmitted to the subscriber station by the base station. Answer this message, and 
the means 520 memorizes the data contained in the control channel quota message to the memory means 
504, and the controller 503 is controlled, A subscriber station is ordered this controller so that it may switch 
to the channel directed in the control channel quota message of the transceiver 501 at the time directed by 
this message. 

Drawing 6 A and 6B are the flowcharts showing operation of the base station by this invention. In drawing 6 A. 
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there is no interference at the beginning of operation of a base station, and it is assumed that a system is in 
the "it is usually a control channel" state 601. If a system detects that reception received interference by 
610, a base station will transmit the control channel quota message 607 which directs to a radio channel 
which radio channel and time slots 351 and 352 can use it for control channel operation. Simultaneously, a 
base station directs in which radio channel and/or time slot it should stand by in the message by which the 
wireless station 354 was turned to them, for example, an incoming call. A system goes into the "extended 
control channel" states 608 and 620 as a result of this operation. When most [ all the base stations or ] 
channel is in use, a base station reserves one or some capacity of a traffic channel for random access and 
other control channel operations. When there is a demand, (621), a time slot, or the time-slot portion 622 is 
assigned as a signal of itself, and the control channel quota message 623 which directs to a wireless station 
which radio channel and time slot can be used is transmitted. When there is a demand, (631) and a base 
station transmit the random access control message 632 which enables it to perform a random access trial by 
canceling some of transmission periods already permitted by the traffic interruption message 633. In the 
composition by this invention, the message put together as shown in drawing 7 may be sufficient as the 
random access control message 632 and a traffic interruption message, and a completely individual message 
or a message part may be sufficient as them. 

When a system is in the "extended control channel" state 620, the service request 641 turned to it is 
performed by transmitting the message which assigns so that the transmission period 642 may be used by 
itself, and gives its service, for example, a connection establishment message. The service request 641 is 
received through a non-wire diameter way with the gestalt of a random access message, for example. And 
when the transmit direction from a base station to a wireless station is the same as what was used by other 
telephone calls, A base station, It takes out for signal use of a part of traffic time slot 642 from this telephone 
call, or one perfect traffic time slot by changing into the name of the control channel signal messages 643 of 
which the message name of the time slot was required, And this message is transmitted instead of that traffic 
time slot or its part. This operation is continued in the "extended control channel" state 644. 
When some of traffic channels are canceled, (651) and a base station. If required, use will be presented with a 
transmission period (652), and a wireless station will be told about a new permission channel and time slot by 
the control channel quota message 653. Simultaneously, the traffic channel in control channel use may be 
canceled thoroughly to traffic use. Operation is continued in the "extended control channel" state 654. 
When interference of a control channel disappears, (661) and a base station, Present use with a transmission 
period if needed (662), and a wireless station is told about a control channel (one or more) by the quota 
message 663, And it returns to the usual operation (664, 601), namely, the general control channel operation 
in a traffic channel is ended. 

When a base station detects that transmission received interference by 602, it is confirmed whether there are 
any usable empty radio channel and/or time slot. When an unassigned channel (one or more) is found, they 
begin to be used for a base station as a control channel, and it points to a new control channel by the control 
channel quota message 607, and goes into an "extended control channel" state. When an usable unassigned 
channel is not found, (605) and a base station, As mentioned above, it can be begun to use the transmission 
period of a suitable traffic channel (606), and points to a new control channel by the control channel quota 
message 607, and goes into an "extended control channel transmitting" state. 

When a base station needs control channel capacity further (609), a base station transmits the control 
channel quota message 607, and goes into the "extended control channel" state 608. Corresponding to this, if 
(671) and a base station are required when added capacity is not required any longer, use will be presented 
with the transmission period 672, and the control channel quota message 673 will be transmitted, and it will 
switch to the usual control channel operation (674). 

Probably, it will only be clear above-mentioned operation's to accept the usual control channel operation 
selectively and to cover it. moreover — this operation receives control channel use based on the above- 
mentioned principle — probably — ** — also in the traffic channel by which chisel release was carried out 
momentarily, it can carry out easily. 

Drawing 7 shows the traffic interruption message by this invention. This message is used for a base station 
and it controls the transmitter of a subscriber station during both operations of traffic and a control channel. 
The field 701 is discernment of the message which shows that a message is a traffic interruption message. 
******** [ that the uplink channel was assigned to the field 702 as a traffic channel ] — or it is directed 
whether it is used to the trial of random access into the uplink time slot following the next. When the field 703 
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points to the original user of a traffic channel, namely, an uplink channel is not used to a random access trial 
as a control channel, Next, it is directed whom the traffic channel was assigned at the time of the continuing 
uplink time slot. The subscriber station to which the channel was assigned for "the owner of a traffic 
channel", i.e., traffic use, When the contents of the field 703 correspond to discernment of the owner of a 
traffic channel, it can transmit based on the traffic channel protocol used for the system. The field 704 is the 
interrupt time field which shows the time which must interrupt the original traffic of a traffic channel. In this 
composition, a base station by setting the contents of the field 702 so that it may direct that an uplink 
channel is random access use or a traffic channel may be specified other than [ someone of ] the present 
owner. Traffic interruption is directed to a specific member. In this invention, it can also sink below traffic by 
other methods, and all those typical features are that a base station transmits the interruption directions 
which a subscriber station can identify at the time during the transmission and transmission (at for example, 
the time of short transmitting interception) during transmission of itself. In explanation of this invention, the 
right of transmission of the owner of a traffic channel calls all the states where it is canceled during usually 
short time "traffic interruption message" transmission. 

Drawing 8 is a flowchart showing operation of the subscriber station of this invention in a control channel. 
Start operation from the "it is usually a control channel" state 801, and here a subscriber station, Receive a 
control channel quota message (802) and the data contained there is memorized (drawing 3), Probably, 
through ** 804, when a control channel quota message has a list of control channels, a suitable control 
channel is chosen (806), and it goes into the "extended control channel" state 810. 

In particular, in an interfering state, a subscriber station may lose connection with a control channel (841), 
and begins (842) to search a new control channel, and finds a potential control channel, and goes into a 
"potential control channel" state (843). In a channel with the selected subscriber station being a control 
channel or being a channel with which control channel data is transmitted, A subscriber station receives a 
control channel quota message in this state (845), memorizes the parameter contained there (803), and after 
that, as described above, it continues operation. 

When a subscriber station is in the "extended control channel" state 810, It is necessary for a subscriber 
station to obtain service from a base station (81 1), Therefore, based on the random access protocol which a 
system uses, the service request 812 like a telephone call establishment request is transmitted to a base 
station, and it still stops at the "extended control channel" state 813. A subscriber station receives this 
service request or the response 831 to operation of everything but service, for example, a short message. 
This does not affect the state 832 of a subscriber station. 

Receive a subscriber station further and the new control channel quota message 821 by this, It confirms 
whether the parameter of a message usually defines a control channel (822), and when **** is the usual 
control channel, it returns to the operational mode 829 of (828) and the usual control channel. As described 
above, what (826) a subscriber station chooses the new extended control channel 827 also for is considered 
(824). 

Although operation of the subscriber station was explained above mainly in the state based on this invention, 
when a system used extended control channel operation, it did not describe other control channel functions 
considered with the composition by this invention, so that clearly. 

Drawing 9 shows operation of this invention about a subscriber station in case a subscriber station is in a 
traffic channel. In this invention, it is not important whether it is ordered for whether being a traffic channel 
wall, or a subscriber station is switched. Explanation of operation is begun from the time of being in the 
"traffic channel" state 901, when a subscriber station is in a traffic channel. In this state, the subscriber 
station can search the data which could receive traffic end message "end of connection" 911, therefore was 
memorized (912), and can find out whether control channel operation is usually performed. If that is right 
(915), it will usually go into the control channel 916. A subscriber station receives the control channel quota 
message 921 through a traffic channel, it memorizes it in order to use later the data contained in the message 
(922), and it stops at the "traffic channel" state 923. A base station can be obtained for the trial of random 
access, for example for control channel use of a part of capacity of a traffic channel. A subscriber station 
detects this from the "traffic interruption" message 931, interrupts the traffic during the time set by the 
message, or the time of other known (932), and stops at the "traffic channel" state 933. Although only the 
main feature of operation of a traffic channel is illustrated using the important state definition for this 
invention, probably, in a still more detailed traffic channel display, it will be clear that such a state is clearly 
divided into many sub states. 
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An accompanying drawing and the above-mentioned explanation relevant to it only explain the view of this 
invention. The method of this invention which assigns a channel in a wireless system, the subscriber station 
of a wireless system, and the wireless system can change the details within a claim. Although this invention 
was explained mainly with reference to the suitcase type radiotelephone system, it will be understood that it 
can be used also for the radiotelephone system of other forms like the conventional cellular system. 



[Translation done.] 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Written amendment] 8 of Article 1 84 of Patent Law 
[Filing date]February 15, 1996 
[Proposed Amendment] 
CLAIMS 

1. Base station (101, drawing 4 ), and control channel (C) and TORA 

pass the Fick channel (105) — the member who communicates with this base station 
The wireless system ( drawing 1 ) smell provided with the station (102, 103, drawing 5 ) 
It is how to assign ******* ** *******, 

Detection (602, 610) of the interference in the control channel of a system is answered, 

It is a trough so that control channel operation may be dramatically distributed over many channels 

dispersively. 

An IKKU channel (206) is assigned for control channel use, and it is the rate. 

Control channel operation is made to be distributed between the applied channels temporarily, 

It passes through a base station and is control channel quota METSU to a subscriber station. 

For control channel use by what (607) a sage ( drawing 3 ) is transmitted for 

The assigned channel is directed to the above-mentioned subscriber station (102, 103). 

It carries out (607, 623, 653) and a control channel quota message is dispersive. 

Discernment of the channel boiled and assigned is included, 

The above-mentioned control message is received by a subscriber station, and it is a rate dispersively. 

It is in the memory (504) of a subscriber station about discernment of the ************ above-mentioned 

channel. 

memorizing (803) — and 

In the control channel assigned to the above-mentioned distributed target, it is a control channel dispersively. 

****** is performed (608, 624, 634, 644, 654), 
A method provided with the stage to say. 

2. the above-mentioned control channel quota message ( drawing 3 ) — dispersive — assignment 
It is [ when a **** control channel becomes control channel use and ] **** (352, 353). 

** which contains ****** and by which the above-mentioned subscriber station was included in this message 

It is a statement to claim 1 which switches to the assigned channel origin it answers news. 
Method. 

3. the channel which should be assigned — the above-mentioned channel — dispersive — assignment 

It is an account to claim 1 scanned so that it may confirm before **** whether include interference or not, or 
2. 

The method of **. 

4. Answer detection (602, 610) of the interference in the control channel of a system. 

It carries out and a traffic interruption message ( drawing 7 ) is transmitted through the above-mentioned base 
station. 

It is desired member stay so that it may carry out and the signal on a predetermined channel may be 
interrupted temporarily. 
SHON (102, 103) is ordered, 
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The above-mentioned subscriber station interrupts the signal on the above-mentioned channel, 

The above-mentioned system presents use with the above-mentioned channel, and is control CHANNE about 

them. 

It assigns a subscriber station dispersively because of RU use, and is a base station. 

It passes and is ****** about a control channel quota message ( drawing 3 ) to a subscriber station. 

** (607) — all the CHANNE canceled by things for control channel use 

Control channel operation is made to be distributed between RU temporarily, and it is the above-mentioned 
control channel. 

A quota message includes discernment of the channel assigned dispersively, 

The above-mentioned subscriber station (102, 103) is the above-mentioned control channel assignment. 
Channel **** which received the message (802) and was assigned dispersively 
An exception is memorized in those memories (504) (803), 

The above-mentioned subscriber station and a base station (101) are rates dispersively. 
** which performs control channel operation (608, 810) on the applied channel 
**** 1 or a method given in 2. 

5. the above-mentioned control channel quota message ( drawing 3 ) — dispersive — assignment 
The channel used as ******** and a temporary random access channel 

****** or a distributed target is assigned, and it passes through it, and is a subscriber station. 
Chang in whom (102, 103) hear the transmission from a base station temporarily 
The method according to claim 1, 2, or 4 including discernment (351) of flannel. 

6. Temporary control channels are a base station (101) and member SU. 

Based on the information known by both TESHON (102, 103), it assigns arbitrarily. 
Both ****, a system, and a subscriber station are to each of a subscriber station. 
Claim 1 which will know discernment (351) of an assigned temporary channel, 
A method given in 2. 3, or 5. 

7. It was known by both the base station (101) and the subscriber station. 

** whose above-mentioned information is a part of subscriber's number of a subscriber station, or 

subscriber's number 

A method given in **** 6. 

8. It was known by both the base station (101) and the subscriber station. 

The above-mentioned information is a part of discernment of the group call group of a subscriber station, or 
discernment. 

The method according to claim 6 of being a part. 

9. Above-mentioned base station (101) and subscriber station (102, 1) 

The above-mentioned information known by both 03) is random AKUSESUGU of a subscriber station. 
The method according to claim 6 of being a part of number of a loop, or number. 

1 0. The squirrel of a temporary control channel with a potential control channel [-like at the time of top 
Norikazu ] 

TO (351) is a subscriber station (1) from the above-mentioned base station (101). 
It is transmitted to 02 and 103 and a subscriber station is one or more from the above-mentioned list. 
Arbitrary so that a ** temporary control channel may be chosen arbitrarily because of use of these selves 
The method according to claim 1 , 2, 3, 4, 5, 7, 8, or 9 boiled and assigned. 

1 1. When further many channels are canceled in a system (651) 

Control which tells a subscriber station about discernment of a channel with new ** and system 
It controls by what (653) a channel quota message ( drawing 3 ) is transmitted for. 
It is new control CHANNE to the subscriber station to which the channel is already assigned. 
The method according to any one of claims 1 to 10 of assigning RU (652). 

1 2. A system is member SUTE about a control channel quota message (dra wing 3 ). 
It transmits to - SHON (663, 673), and these subscriber stations assign. 

The above-mentioned message in a ****** channel is answered, and it is control channel operation (66). 
It returns to the usual state (661, 671) by beginning to perform 4 and 674. 
The method according to any one of claims 1 to 1 1 of carrying out. 

13. A memory means (504), a transceiver (501), and member Stacy 
Member Stacy having the controller (503) for controlling operation of YON 
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In YON (drawing 5). 

As for the above-mentioned memory means (504) F a base station (101, drawing 4 ) is a member 

Distributed control channel operation with a station (102, 103) (608, 62) 

The member relevant to the channel which performs 4, 634, 644, and 654 

It is ** to the control channel quota message ( drawing 3 ) received by the station. 

rare ****** avoidance information is memorized — being constituted like (803) — therefore, a member 
the control channel of some of base stations [ station ] (101) 
avoiding interference (430, 602, 610) detected by being — and 

The above-mentioned subscriber station ( drawing 5 ) is above-mentioned control channel quota METSU 
further. 

It controls between the assigned channels (351) which were directed with the sage ( drawing 3 ). 

It is TORANSHI of the above-mentioned subscriber station so that channel operation may be distributed 

temporarily. 

A means (5) by which - BA (501) is made to perform control channel operation dispersively 
It has 09) and is control tea of some of base stations (101) by this. 
It is ** about avoiding interference (430, 602, 610) detected in NNERU. 
The subscriber station considered as the mark. 

1 4. The above-mentioned subscriber station ( drawing 5 ) is the subscriber station further. 

The traffic interruption message ( drawing 7 ) received more is answered, and she is member Stacy. 

The subscription [ provided with the means (510) which interrupts the signal of YON temporarily ] according 

to claim 13 

Person station. 

15. A transceiver unit (410-417, Tx/Rx) and BESUSUTE 

Base SUTESHI provided with the control unit (420) which controls - SHON 
In YON ( drawing 4 ), 

The interference in the control channel of the above-mentioned base station is detected (602). 
610) The interference detection means (430) of a sake, 

The above-mentioned interference detection means (430) is answered, and the above-mentioned base station 
(101), 

Distributed control channel operation (608) with a subscriber station (102, 103) 

Control CHANNE by which the place which performs 624, 634, 644, and 654 was distributed 

The control channel rate which directs discernment of RU to a subscriber station (102, 103) 

A ****** message (drawing 3) is assembled and it is the control channel quota METSU. 

In order to transmit a sage ( drawing 3 ) to a desired subscriber station (102, 103) 

The base station having a ********** means further. 

1 6. The above-mentioned base station answers the above-mentioned interference detection means (430) 
further. 

It is desired member SUTESHO so that it may carry out and the signal of a predetermined channel may be 
interrupted temporarily. 

The traffic interruption message ( drawing 7 ) which N is ordered is formed, and it is this TORAFI. 

A KKU interruption message is transmitted to a desired subscriber station (102, 103). 

The base station according to claim 15 provided with the interruption means (425) of a sake. 



[Translation done.] 
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